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Abstract Objectives U.S. Latinas have a persistently high
rate of teenage childbearing, which is associated with
adverse outcomes for both mother and child. This study
was designed to investigate the roles of socioeconomic
factors and acculturation in teenage childbearing in this
population. Methods Logistic regression was used to ana-
lyze the association of measures of acculturation (language
spoken at home, nativity, and age at immigration) and
respondents’ parents’ education with age at first birth in a
stratified sample of post-partum women in California.
Results The unadjusted odds ratio for teenage birth for
Latinas versus non-Latina Whites was 5.2 (95% CI 4.1–
6.6). Nativity was not significantly associated with teen
birth, but speaking Spanish at home was positively asso-
ciated and immigrating at a later age was negatively
associated with teen birth. Overall, these measures of
acculturation accounted for 17% (95% CI 8–28%) of the
difference in odds of teen birth between Latinas and non-
Latina Whites. Higher levels of education among respon-
dents’ parents had differentially protective effects across
the racial/ethnic groups. Controlling for disparities in
respondents’ parents’ education without changing its dif-
ferential effects across racial/ethnic groups reduced the
odds ratio for Latinas compared to non-Latina Whites by
30% (95% CI 14–60%). Conclusion These findings call
into question common assumptions about the protective
effect of acculturation on teen fertility and suggest that
improving childhood socioeconomic factors among Latinas
may decrease teen childbearing.
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Introduction
Births to adolescent mothers are associated with adverse
outcomes, including pregnancy complications, [1] lower
educational attainment, [2] and increased rates of sub-
sequent poverty [3, 4] for the mother and increased risk of
neglect, [5] behavioral problems, [6] and low educational
achievement [7] for the child. Nationally, Latina adoles-
cents have a higher birth rate than non-Latina Whites with
a rate of 81 per 1,000, compared to 26 per 1,000 among
non-Latina White adolescents [8]. Rates of adolescent
childbirth have been decreasing overall in the United
States, but have decreased more slowly among Latinas.
Between 1991 and 2005, teen birth rates among both non-
Latina Whites and African Americans declined more than
50% and 48%, respectively, yet the rate among Latinas
declined by only 22% [8]. Decreasing the rate of teen
pregnancy among Latinas, and eliminating the disparities
between Latinas and non-Latina Whites, is recognized as
a priority by the public health community, including the
Centers for Disease Control and Prevention [9] and the
National Campaign to Prevent Teen Pregnancy [10]. In
order to accomplish these goals, more knowledge is needed
about the causes of the persistently high childbearing rate
among Latina adolescents.
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Previous research has identified differences in sexual
activity, contraceptive use, and access to health services as
possible contributors to differences in adolescent preg-
nancy and childbirth by race/ethnicity [11, 12]. Additional
research has examined distal influences on these behaviors.
Specifically, measures of exposure and adaptation to U.S.
culture (‘‘acculturation’’) such as birthplace, number of
years spent in the U.S., and language have frequently been
studied as predictors of reproductive health outcomes
among Latina adolescents [13].
One commonly mentioned hypothesis is that less accul-
turated teens have higher levels of teenage childbearing
because they are more affected by value systems from their
countries of origin that support early fertility [14–16]. This
theory is not well supported by current evidence. In fact,
measures of greater acculturation have been associated with
increased levels of sexual activity, including earlier age at
sexual initiation and greater number of lifetime partners,
while the relationship between measures of acculturation
and contraception use has been inconsistent [13, 17]. Fur-
ther, teen fertility rates have rarely been examined in studies
of acculturation, with one study finding a relationship
between preferring to communicate in English and higher
adolescent pregnancy rates, and no studies investigating
teen birth rates [13]. Recent demographic evidence from
Mexico also is inconsistent with this theory, since, as of
1998, teenage fertility rates in Mexico have been lower than
the teenage fertility rates of women of Mexican origin liv-
ing in the United States [15]. More generally, the
measurement of acculturation as a predictor of health out-
comes such as teen childbearing has been questioned due to
the challenges encountered in defining and measuring the
complex concepts of culture and cultural change [18].
In comparison to measures of acculturation, childhood
socioeconomic factors as predictors of teenage reproductive
health outcomes among Latinas have received relatively
little attention, [19] despite the fact that lower socioeco-
nomic status or position has been shown to be associated
with earlier initiation of sexual intercourse and with ado-
lescent pregnancy and childbirth among Blacks and Whites
[20–27] and that Latinas in the United States in general have
lower levels of education [28] and other socioeconomic
indicators [29] than non-Latina Whites. We identified a few
studies that investigated the association of socioeconomic
factors with precursors to teen childbearing among Latinas.
One study found a positive relationship between maternal
education and the perceived importance of birth control,
[30] and another found a positive association between
receipt of welfare and teen pregnancy [31]. With respect to
teen childbearing, we could identify only one study that
investigated the effect of socioeconomic status in this
population. Using data from 1994, Driscoll et al. [32]
investigated the independent effects of community
opportunity, family socioeconomic factors, and educational
expectations on teen childbirth and did not find an effect of
family socioeconomic status in Latinas, while there was an
association for both Whites and African Americans.
To further elucidate the relationships between accul-
turation and childhood socioeconomic factors and Latina
adolescent reproductive health, this study used data from a
statewide California survey of post-partum mothers to
investigate the associations of language, nativity, years in
the United States, and the educational attainment of
respondents’ parents with teen birth among first time La-
tina mothers. This study was approved by the University of
California, San Francisco Committee on Human Research
and by the State of California’s Committee for the Pro-
tection of Human Subjects.
Methods
Data Source
Data from primiparous Latinas and non-Latina Whites
completing the Maternal and Infant Health Assessment
(MIHA) survey from 2003 through 2005 were used in these
analyses. The MIHA survey is a collaborative effort of the
California Department of Public Health, Maternal, Child
and Adolescent Health Program, and researchers at the
University of California, San Francisco. It is an annual
survey of mothers delivering in California between Feb-
ruary and May, linked with birth certificate data. Women
are eligible if they speak English or Spanish, are 15 years
old or older, and have addresses available on the birth
certificate of the index pregnancy. Potential participants are
randomly selected from birth certificate data stratified by
region in California, education, and race. The survey is sent
by mail 10–14 weeks after the index birth and is self-
administered. Reminder postcards and second mailings of
the questionnaire are sent to non-responders. Telephone
interviews are attempted for all non-responders to the mail
survey, and the overall response rate has been approxi-
mately 70% or greater each year.
Sample
The MIHA sample from 2003 to 2005 consisted of 3,103
primiparous Latina or non-Latina White women who spoke
English or Spanish. The 555 Latina mothers who began
living in the United States after age 14 were excluded from
the sample in order to prevent biased sampling of immigrant
women. The 153 non-Latina White women who did not
speak English or were not born in the United States were
also excluded. An additional 276 women of both ethnicities
were excluded for missing data. The sample was weighted
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to adjust for the stratified sampling design and non-
response. The final sample size, after exclusions, was 2,119.
Variables
All variables were obtained from MIHA data unless
otherwise indicated.
Teen Birth
Age at first birth was determined by the age of the mother
recorded on the birth certificate and categorized as aged
15–19 years or aged 20 or older.
Race/Ethnicity
• In the MIHA survey, women were asked to choose their
race/ethnicity from a list of six options (African
American, American Indian, Asian/Pacific Islander,
Latina, White, or Other). If they chose more than one
option, they were asked to select the one with which
they most identified. Women were then categorized as
non-Latina White or Latina for this study.
Measures of Acculturation
• Language was defined as what language the woman
reported usually speaking at home at the time of the
interview (English, Spanish, or English and Spanish
equally).
• The nativity of the respondent was self-reported and
categorized as ‘‘US-born’’ or ‘‘non-US-born.’’
• Age at which the woman immigrated to the United
States was a continuous variable and calculated by
subtracting the woman’s birth year (as recorded in the
birth certificate) from the year she reported coming to
the United States. Women born in the United States
were assigned a value of zero. We did not use the
number of years living in the United States as a variable
because our sample consisted of woman of varying
ages, and our question of interest was regarding the
effect of the number of years they had lived in the
United States prior to age 15, when they became at risk
of teen childbearing as defined in our analysis.
Respondents’ parents’ educational attainment (‘‘Parental
education’’) as a measure of respondents’ childhood
socioeconomic status
The highest level of education of either of the respondent’s
parents when she was 13 years old was used as a measure
of childhood socioeconomic status. The respondent’s
highest level of parental education was determined by the
response to the question: ‘‘Thinking back to who you lived
with when you were about 13 years old, what was the
highest grade or year of school completed by your mother,
father, or main guardian?’’ It was categorized as ‘‘did not
finish high school,’’ ‘‘high school graduate/GED,’’ ‘‘some
college,’’ or ‘‘college graduate.’’
Analyses
Descriptive analyses were performed using chi-squared
tests for categorical variables and t tests for continuous
variables.
We used logistic regression to investigate the associa-
tion of our measures of acculturation with teen birth. We
examined the extent to which overall disparities in teen
childbearing by race/ethnicity were mediated by measures
of acculturation by determining percent changes in the
unadjusted log odds-ratios (ORs) for teen childbearing,
contrasting Latinas with non-Latina Whites, after adjust-
ment for language alone and place of birth and age at
immigration alone, and then combining all acculturation
measures. Bootstrap methods were used to compute bias-
corrected percentile confidence intervals for the percent
changes in the log ORs. We verified that the continuous
variable of age at which the woman began living in the
United States did not violate the log linearity assumption
when entered into the model with place of birth.
To study the association of respondents’ highest level of
parental education with teen childbirth, we performed
logistic regression analyses stratified by race/ethnicity to
determine the effect of parental education within each
racial/ethnic group. As a significant interaction was iden-
tified between respondents’ parental education and race/
ethnicity, we were unable to incorporate parental education
and measures of acculturation into the same model.
Therefore, we could not calculate the percentage reduction
in odds of teen childbearing for parental education in the
same manner as for measures of acculturation. We there-
fore estimated the potential effect of increasing parental
education among US-born and non-US-born Latinas to the
levels observed among non-Latina Whites, without modi-
fying its differential effect across groups, using a
counterfactual sample for each Latina subgroup. In each
sample, the distribution of parental education was manip-
ulated to match that of the non-Latina Whites, but the
effects of parental education were computed using separate
estimates for US-born and immigrant Latinas, respectively,
based on a logistic model including the appropriate inter-
actions and fit to the actual observations. We then
computed the log OR for each of the two counterfactual
Latina groups with respect to non-Latina Whites and
assessed the percent changes in the log ORs attributable to
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adjustment for parental education, again with bias-cor-
rected percentile confidence intervals computed using
bootstrap methods. The results are interpretable as the
potential effect of overcoming disparities in respondents’
parental education, without changing the differential
effects of this factor across the three groups.
The survey logistic function in Stata Version 9.2 (Stata
Corp, College Station, TX) was used to estimate all logistic
models, taking account of the stratification of the sample as
well as sampling weights. P values\0.05 were considered
statistically significant.
Results
Characteristics of the sample of primiparous Latina and
non-Latina White women in California are presented in
Table 1. Non-Latina White women and women whose
parents had higher levels of education were less likely to
have a first birth before the age of 20. No marked differ-
ences in age at first birth were seen relative to place of birth
or the age at which the subject began living in the United
States among Latina mothers. Latina teen mothers were
more likely to speak Spanish at home, whether or not they
also spoke English. The majority (83.1%) of immigrant
Latinas in this study were from Mexico, which mirrors the
California population (data not shown).
Measures of Acculturation
Table 2 presents the results of a logistic regression model
for teen birth including race/ethnicity and the three mea-
sures of acculturation. Latina women had a 5.2 (95% CI
4.1–6.6) higher odds of having a teen birth compared to
non-Latina White women, which decreased to 3.8 (95% CI
2.9–5.1) when language was incorporated into the model.
No further attenuation was observed when place of birth
and age the mother began living in the US were also taken
into consideration. Among immigrant Latinas, there was a
slightly significant decrease in the odds of teen birth
associated with older age at immigration (OR 0.93 for
every year of age, 95% CI 0.88–0.99). In total, when
controlling for measures of acculturation, the odds of teen
birth decreased from 5.2 to 3.9, an attenuation of 17%
(95% CI 8–28%).
In the fully adjusted model, the estimated effects of
language were large among subgroups. Specifically, the
odds ratio for having a teen birth among US-born Latinas
who spoke Spanish at home was 9.2 (95% CI 6.3–13.5)
compared to non-Latina Whites, while US-born English-
speaking Latinas had an OR of 3.9 (95% CI 2.9–5.2).
Among immigrants, age at immigration had a strong effect
on whether a woman had a teen birth. Immigrant Latinas
who moved to the US prior to the age of one and reported
speaking English at home had an OR of 4.5 (96% CI
2.5–8.1) compared to non-Latina Whites, while those who
Table 1 Characteristics of first time mothers in the California Maternal and Infant Health Assessment Survey, 2003–2005
All mothers First birth age 15–19
N = 441 (%)
First birth age 20 or older
N = 1678 (%)
P value for comparison
of first birth \20 and C20
Race/ethnicity
Non-Latina White 28.2 67.2 \0.001
Latina 71.8 32.8
Respondent’s highest parental education
Did not finish high school 46.3 18.3 \0.001
High school graduate/GED 25.7 21.5
Some college 20.4 25.2
College graduate or more 7.6 35.0
Latina mothers only N = 315 (%) N = 555 (%)
Nativity
US-born 70.9 70.3 0.85
Non-US-born 29.1 29.7
Age began living in US for immigrant Latinas
Mean (SD) 6.7 (4.6) n = 90 7.8 (4.3) n = 158 0.11
Language spoken at home
English 39.1 53.3 \0.001
English and Spanish equally 30.8 24.5
Spanish 30.0 22.2
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spoke Spanish had an OR of 10.6 (95% CI 5.8–19.3). These
ORs decreased with each year increase in age at which the
woman came to the US and were higher among those who
moved at age 14 for women who still spoke Spanish at
home [4.0 (95% CI 2.4–6.8)] than for those who spoke
English [1.7 (95% CI 0.93–3.1)] (data not shown).
In a sensitivity analysis restricted to Latinas, controlling for
parental education (which had similar effects in the
US- and non-US-born) did notaffect the estimated associations
of teen birth with language and nativity of the respondent.
Respondents’ Parents’ Education
In preliminary analysis of the association of respondents’
highest parental education with teen birth, a significant
interaction with race/ethnicity was identified (P = 0.003).
The stratified results by race/ethnicity are displayed in
Table 3. Among non-Latina Whites, parents’ educational
attainment of high school graduate or beyond was associ-
ated with a significant decrease in odds of teen birth, while
among Latinas, only having a college educated parent was
significantly associated with a decreased risk. Overall,
lower levels of respondents’ parents’ education were
associated with higher odds of teen births in both non-
Latina Whites (P \ 0.001) and Latinas (P = 0.002). The
association between parental education and odds of teen
births was not significantly different between US-born and
immigrant Latinas.
The effect of controlling for respondents’ highest level
of parental education on the odds of teen birth is shown in
Table 4. In the actual sample, the OR for teen birth among
US-born English-speaking Latinas with respect to non-
Latina Whites was 3.9 (95% CI 2.9–5.2). In the counter-
factual sample, increasing the level of parental education to
the levels observed among non-Latina Whites, while
maintaining the race/ethnicity/nativity-specific effects of
respondents’ parents’ education, decreased the OR to 2.8
(95% CI 1.8–4.3), a 23% decrease (95% CI 2–52%). The






OR adjusted for nativity
and age at immigration
(95% CI)
OR adjusted for language,
nativity, and age at
immigration (95% CI)
Latina (ref.: non-Latina White) 5.2 (4.1–6.6) 3.8 (2.9–5.1) 5.3 (4.1–6.7) 3.9 (2.9–5.2)
Nativity and age at immigration
Non-US-born (ref.: US-born) 3.5 (2.1–5.9) –b 1.4 (0.82–2.4) 1.1 (0.67–2.0)
Age began living in US
(Equal to 0 for US-born Latinas)
0.95 (0.90–1.0) –b 0.95 (0.90–1.0) 0.93 (0.88–0.99)
Language spoken at home (ref.: English)
English and Spanish equally 4.1 (3.1–5.6) 1.7 (1.2–2.4) –b 1.9 (1.3–2.6)
Spanish 4.4 (3.3–6.0) 1.8 (1.3–2.6) –b 2.4 (1.6–3.5)
a Calculated using single predictor logistic models
b Not included in model
Table 3 The odds of teen birth associated with respondent’s highest
level of parental education, stratified by race/ethnicity and adjusted
for measures of acculturation
Non-Latina Whites Latinas
Respondent’s highest parental education (ref.: did not finish high
school)
High school graduate/GED 0.32 (0.16–0.64) 0.97 (0.67–1.4)
Some college 0.23 (0.12–0.45) 0.95 (0.62–1.4)
College graduate or more 0.08 (0.04–0.16) 0.32 (0.16–0.63)
Model includes respondent’s highest level of parental education when
she was 13, language spoken at home, nativity, and age at
immigration
Table 4 Odds ratio for teen birth by race/ethnicity and place of birth in actual sample and in sample adjusted for respondent’s highest level of
parental education
US-born Latinas Immigrant Latinas All Latinas
Odds ratio for teenage birth in actual sample (95% CI) (ref.: non-Latina White) 3.9 (2.9–5.2) 4.5 (2.5–8.1) 3.9 (2.9–5.2)
Odds ratio for teen birth in sample adjusted for parental education
(95% CI) (ref.: non-Latina White)
2.8 (1.8–4.3) 2.0 (0.8–4.8) 2.6 (1.7–3.7)
Percent reduction in odds ratio after setting parental education
equal to that of non-Latina Whites (95% CI)
23 (2–52) 55 (17–111) 30 (14–60)
Models include respondent’s highest level of parental education when she was 13, language spoken at home, nativity, and age at immigration
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corresponding reduction in the OR comparing immigrant
Latinas to non-Latina Whites was from 4.5 (95% CI
2.5–8.1) to 2.0 (95% CI 0.8–4.8), a 55% (95% CI
17–111%) decrease. Combining both the US-born and
immigrant Latinas, the percent reduction in excess odds of
teen childbearing was 30% (95% CI 14–60%).
Discussion
In this population-based sample of primiparous women in
California, language spoken at home and the mothers’
parents’ educational attainment were both significantly
associated with teen childbearing. Speaking both English
and Spanish or only Spanish at home accounted for 17% of
the increase in the log-odds of teen birth among Latinas
compared to non-Latina Whites, while parental education
explained 23% of the increase among US-born Latinas and
55% of the increase among immigrant Latinas. While
outcomes that are precursors to teen birth, such as sexual
activity and pregnancy, have been studied previously, this
is, to our knowledge, the first study to examine measures of
acculturation in relation to the outcome of teen birth among
Latinas and the second study to investigate measures of
socioeconomic status with respect to this outcome.
Our results differ from those of Driscoll et al. [32]
whose previous study did not find an independent associ-
ation of family socioeconomic factors on teen birth. This
discrepancy could reflect temporal trends, as their data
were collected over a decade before those used in the
present study; it also may reflect the inclusion of commu-
nity opportunity and educational expectations in the
multivariable model in the Driscoll study, thereby poten-
tially controlling for all or part of the pathway by which
familial socioeconomic status or position affects teen birth.
Our findings call into question widespread assumptions
regarding the nature of associations between some mea-
sures of acculturation and teenage birth. In contrast to the
hypothesis that greater time spent living in the United
States reduces teen birth rates among immigrants, we found
the opposite pattern. Specifically, as compared to
non-Latina Whites, teen birth rates were comparably elevated
among Latinas born within the United States and those who
immigrated very early in life; however, among Latinas
born outside the United States, the odds of teen birth
decreased significantly with each additional year of age at
immigration (up until age 14, our study cut-off). Thus
Latinas who immigrated at age 13 or 14 appeared to be at
substantially lower risk for teen birth than both US-born
Latinas and Latinas who immigrated in the first years of
life. The effect of time spent in the United States does not
appear to be confounded by language spoken at home, as
these patterns were similar in models with and without
control for language. While the causes of the negative
association between increased time spent outside the Uni-
ted States and teen childbirth cannot be determined using
our data, these findings are potentially consistent with the
presence of protective cultural values, including religious
beliefs and strong family ties, among Latinas with strong
connections to their countries of origin [10, 33]. Research
on the effect of these cultural values on teen fertility could
inform future interventions designed to decrease the rate of
teen childbearing among Latinas.
In contrast to the effect of time spent living in the United
States, however, the effect of language observed in this
study is consistent with a protective effect of increasing
acculturation, and was particularly evident among Latinas
who were born in the United States but spoke Spanish at
home, whose odds of teen birth were highest as compared
to non-Latina Whites. This effect of language also may be
related to access to care, the current educational level of the
household or other factors unrelated to cultural norms
associated with the immigrant’s country of origin, indi-
cating the need for additional research to further delineate
these factors.
The influence of the respondents’ highest level of
parental education on teenage childbearing could operate
via many different pathways. Living in a low-income
neighborhood has been associated with a higher incidence
of teen birth, [26, 32, 34] and may be one pathway through
which familial disadvantage affects teen fertility. Parents
with higher educational levels may communicate more
with their daughters in general and/or specifically about sex
and contraception [35]. Children raised by parents with
higher levels of educational attainment may be instilled
with higher levels of expectations about their own educa-
tional attainment and career, motivating them to avoid
becoming teenage mothers, [36] and may have greater
access to information about the educational system, [37]
giving them a greater sense of opportunity. Parental edu-
cation also may be a proxy for higher levels of income or
wealth in a woman’s childhood environment; higher
income or wealth can facilitate greater family stability, [38]
which may discourage teen childbearing.
Limitations of these analyses include the difficulty of
measuring both acculturation and childhood socioeconomic
circumstances. We used language spoken at home at the
time of the interview, nativity, and age at which the woman
began living the US as our measures of acculturation.
While the use of multiple measures goes further than
approaches used in many studies of acculturation and
reproductive health, [13] the available measures still do not
capture the complexity of the multidimensional nature of
cultural adaptation. For example, these types of measures
have been criticized due to their focus on the degree of
adaptation to the ‘‘mainstream’’ culture, with a resulting
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neglect of the degree to which individuals maintain or
separate from their original cultural identity as they adapt
to the ‘‘mainstream’’ culture [39, 40]. In addition to more
detail about the acculturation of the subjects, it would be of
interest to examine the subjects’ parents’ acculturation, as
this can be hypothesized to impact teen sexual behavior.
Therefore, we do not presume to have fully measured the
effect of the cultural influences of countries of origin on
teen birth. The direction in which this measurement error
biases our results is difficult to estimate given the complex
effect of measures of acculturation seen in our data, pre-
vious studies, and recent demographic data. Further, our
measure of language was language spoken at home at the
time of the interview among adult respondents, which is
not necessarily reflective of the language spoken at home
during their teenage years. This would likely lead to an
over-estimate of the effect of language, as some English
speaking adults may have been Spanish speaking during
their teenage years.
Our measure of childhood socioeconomic status or
position also has limitations. We only measured the
respondents’ highest level of parental education at one
point in time, and this may not be equivalent to the parents’
educational levels throughout the respondents’ childhood.
Further, while parental educational attainment is an
important aspect of socioeconomic status, other relevant
variables, such as income and wealth during a woman’s
childhood or teenage years, were not measured and are
unlikely to be adequately reflected by education [41]. The
effect of residual confounding by imperfect measurement
of childhood socioeconomic factors would most likely be
an underestimate of the effect on teen birth. An additional
limitation is that our analysis is limited to women who gave
birth, and therefore does not include the approximately
20% of women who never have a child [42] in the refer-
ence category of women who did not have a teenage birth.
The effect of this on the measured associations cannot be
determined. Finally, while our independent variables—
measures of acculturation and respondents’ parents’ edu-
cation—clearly precede our dependent variable of age at
first birth, and a causal relationship is plausible, this cross-
sectional analysis cannot establish causality.
Despite these limitations, these findings suggest that
socioeconomic factors may play an important role in teen-
age childbearing among Latinas. They raise the question
whether the lack of addressing these issues, with perhaps
too great a reliance on assumptions about the primacy of
cultural factors, may have contributed to the slow progress
in reducing teenage births among Latinas. If true, the policy
implications are primarily outside the health sector, in the
realm of social policies that influence children’s socio-
economic status. The largest effect of the respondents’
parents’ education was seen among immigrant Latinas,
predominantly from Mexico, whose parents were most
likely educated outside of the United States; appropriate
interventions for this group would consist of improving the
educational opportunities and socioeconomic circum-
stances in the countries of origin. As the effect of parents’
education among US-born Latinas, while smaller than
among the immigrants, was still marked, this study suggests
that increasing socioeconomic opportunities among Lati-
nas, in this country and others, has the potential to decrease
the persistent disparities in teenage childbearing between
Latinas and non-Latina Whites.
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